The purpose of this study was to estimate the prevalence of erectile dysfunction (ED) in Colombia, Ecuador, and Venezuela. A 49-item questionnaire was completed by 1946 men aged 40 years and older. The age-adjusted combined prevalence of minimal, moderate, and complete ED for all three countries was 53.4%, with 19.8% of all men reporting moderate to complete ED. Age was the variable most strongly linked to ED; the prevalence of complete ED increased markedly in men older than 79 y of age (31.9%) and 70 -79 y (17.2%) compared with men aged 40 -49 y (<3%). Several medical conditions, such as hypertension, benign prostatic hyperplasia, and diabetes, and the use of medications to treat these conditions were correlated with the prevalence of ED. This study corroborates earlier studies demonstrating that ED is very common, increases dramatically with age, and has multiple correlates, including some that are also risk factors for cardiovascular disease.
Introduction
Significant advances in the understanding of male sexual dysfunction over the past two decades have shown that erectile dysfunction (ED), the persistent inability to achieve and=or maintain an erection sufficient for sexual activity, 1 is highly prevalent worldwide. 2 Several epidemiological studies have been conducted in the USA 3 -8 and elsewhere, 9 -13 but most of these studies were limited to restricted geographic regions or were not population-based. Because ED is not a life-threatening condition and because men often do not seek treatment, less is known about the prevalence of ED and associated socioeconomic and health-related correlates in various geographic, socioeconomic, ethnic, racial, and cultural groups. 1 A number of sociodemographic factors (age, education, income, marital status), 3 -5,14 -16 medical conditions (hypertension, diabetes, heart disease, benign prostatic hyperplasia [BPH] , prostate cancer, renal failure, depression), medical treatments, 6,14,17 -24 and lifestyle factors (smoking, alcohol consumption, body size, and physical exercise) 25 -29 have been correlated with ED.
The overall prevalence of ED has been estimated to be 52% in the USA, 6 50% in Japan (men aged 70 -79 y), 30 42% in France, 31 22% in the UK, 32 and 19% in Germany 11 and Spain. 12 The present study was undertaken to determine the prevalence of ED and associated socioeconomic and healthrelated factors among men aged 40 y and older who live in three South American countries.
These cities were selected based on local census data and included Bogotá, Medellín, Cali, and Barranquilla in Colombia and Quito and Guayaquil in Ecuador. In Venezuela, lack of sufficient census data to be used as a sampling frame for random selection forced the use of a convenience sample in multiple cities. The cities selected in Venezuela were Caracas, Valencia, Maracaibo, and Barquisimeto. The population of the cities selected in Colombia, Ecuador, and Venezuela represented 31%, 28%, and 30% of the total population of each country, respectively. Using an assumed ED prevalence of 52%, the total sample size necessary to estimate prevalence within AE 4% (P ¼ 0.05) was estimated to be 600 for each country.
The primary sampling unit in Colombia consisted of a grouping of households known as an urban sector (barrio). Urban sectors are well-defined areas with physical boundaries such as streets, avenues, or parks and are homogeneous with regard to socioeconomic status. Using a simple random procedure, four urban sectors were selected based on 1991 census data from the Departamento Administrativo Nacional de Estadistica (National Statistics Department). Urban sectors are divided into sections (secciones) and further into blocks (manzanas). Based on detailed cartographic information on urban sectors selected in the first stage, a simple random selection of sections and blocks was done. The number of households necessary to meet the requirements for sample size was estimated based on additional census information (eg, number of households within each selected block, number of residents per household). All households within selected blocks were surveyed and contacted by field teams. If the number of interviewed men fell short of the required number, additional households were selected within the same section of the urban sector.
A similar procedure was used in Ecuador. In the first stage, health areas were selected using a simple random selection process. Each health area is subdivided into homogeneous sectors (sectores) that are roughly equivalent to the urban sector (barrio) in Colombia. Health areas are geopolitical divisions based on socioeconomic factors and availability of health resources to the population and thus constitute a heterogeneous cluster. Sectors are nearly homogeneous with respect to socioeconomic status and are subdivided into blocks and further into households. A random sample selection was made based on cartographic information available from the Instituto Nacional de Estadisticas y Censos (National Institute of Statistics and Census). The information on health sectors is frequently updated and is considered to be a more reliable source for determining a representative sample. As described for Colombia, additional blocks were selected beforehand and used if the original selection was insufficient to complete the pre-established number of interviews.
Cities in Venezuela are divided into municipalities (municipios). The number of blocks (manzanas) surveyed within each municipality was proportional to the size of its population, with a minimum requirement of 150 households per block. Although blocks were selected by convenience mainly due to safety issues, efforts were made to select blocks distributed widely throughout the city. In any selected block, a simple random selection of households was done. If the number of interviewed men fell short of the required number, additional households were selected within the same block.
Interview protocol
Either male general practitioners or nursing= psychology students from the respective cities served as interviewers and received training to ensure their familiarity with the purpose of the study, the content of the questionnaire, and proper interviewing techniques. Interviews were performed approximately one week following public announcements in the local media raising awareness about male sexual health and promoting the importance of this survey. Men aged 40 y and older contacted in the selected areas were invited to participate and received a brief explanation of the purpose of the survey. Participation was voluntary, and interviews could be terminated at any time. All interviews were conducted face-to-face and averaged approximately 20 min. Internal review boards or ethics committees in each surveyed country approved the interview protocol.
The questionnaire
The same 49-item questionnaire was used in each country, covering demographics, socioeconomic status, health status, perceptions of sexual performance, and satisfaction with sex life.
Questions adapted from the Pfizer Cross-National Study of the Prevalence and Correlates of ED 2 and the abridged 5-item version of the International Index of Erectile Function 33 that addresses issues of sexual activity and satisfaction were translated into a culturally and linguistically validated Spanish version. ED was classified by a single question. Men rated their ability to achieve and maintain an erection sufficient for sexual intercourse according to the following categories: always, most of the time, rarely, never able. This enabled categorization of ED into four degrees of severity: none; minimal; moderate; and complete.
The Graffar-Méndez-Castellano 24 method was used to assess socioeconomic status. It consisted of four questions identifying type of employment, education, income, and living conditions. Medical correlates were defined as medical conditions having been diagnosed by a physician at any time in the past (according to the subject's selfreport) and included diabetes, hypertension, heart disease, ulcer, BPH, cancer, and depression. Obesity was classified according to body mass index. Weekly consumption of beer, distilled liquor, and=or wine was assessed and categorized according to number of bottles=cans, shots, or glasses consumed, respectively, during an average week. In a similar fashion, intake of caffeine was categorized by determining the number of cups of coffee, tea, and=or caffeinated soft drinks consumed in an average week. Tobacco consumption was determined as the number of cigarettes, cigars, and=or pipes smoked (or tobacco chewed) in an average day.
Statistical analysis
Prevalence was estimated as the number of men reporting any degree of ED or individually for each ED category divided by the total number of men. For age-specific prevalence, the number of men reporting ED was divided by the total number of men in the corresponding age group.
Age groups were categorized into 40 -49 y, 50 -59 y, 60 -69 y, and 70 y and older. The level of education was established based on the total number of years completed and was divided into three groups (< 5 y, 5 -10 y, and > 10 y). Obesity was defined as a body mass index > 30. Alcohol, caffeine, and tobacco consumption were categorized according to separate categories constructed from the method described above. All other variables were dichotomized based on yes or no categories (currently employed; current smoker; alcohol, tobacco, or caffeine intake; reported medical conditions that included diabetes, hypertension, heart disease, depression, BPH, prostate surgery). In a similar fashion, associated medications reported by subjects with the above-stated medical conditions were taken into account. Current employment was defined as holding a job in which a monthly salary was assured.
Simple frequency distributions of continuous variables such as age, height, weight, body mass index, and number of cigarettes smoked per day in current smokers were expressed as averages with corresponding standard deviations. The percentage of all interviewed subjects was used to describe the proportion of current smokers, married men, men with a permanent sexual partner, and currently employed subjects. Similarly, proportions were used to describe various categories, such as level of education, socioeconomic status, diagnosed medical conditions, and type of medications used to treat these conditions.
Chi-square (Pearson) tests of the above variables in their dichotomized form were used to determine an association with ED. These comparisons were done separately for each country and for minimal, moderate, and complete ED.
All variables entered in the logistic regression model were categorical rather than continuous and included the following categories: age, 40 -49 y, 50 -59 y, 60 -69 y, and 70 y and older; education, < 5 y, 5 -10 y, and > 10 y; socioeconomic class, low class, low middle class, high middle class, and high class. The selection of variables to be included in the logistic regression model was based on the previous analysis, when association was suggested in at least one ED category. In some cases, to provide adjusted odds ratios (OR), a variable was included in the model despite lack of a statistically significant association, as was the case with socioeconomic status and body mass index. ORs were derived from this analysis, controlled for all remaining variables. Reference groups were defined as the youngest age group, highest socioeconomic stratum, or highest level of education. Reference groups for subjects taking medication for a medical condition were those subjects with the untreated medical condition. A multivariate analysis was done both for each individual country and pooling all data. ORs were obtained with ordinal logistic modeling either individually for each country or pooling all data, with all remaining variables held constant.
The dependent variable for ordinal logistic modeling was categorized as no ED, mild ED, and moderate plus complete ED.
Results

Population
Overall, 2740 households were contacted with at least one male resident presumed to be aged 40 y and older. A total of 2384 men were available, met the age criteria, and were invited to participate. A total of 1963 men agreed to be interviewed; thus, the overall participation rate among available men who were contacted was 82% (Colombia, 89%; Ecuador, 92%; Venezuela, 79%). Nine subjects were excluded for not meeting the age criteria (Ecuador, n ¼ 5; Colombia, n ¼ 1; Venezuela, n ¼ 3). In Colombia, one subject was excluded for not completing the interview, and seven subjects failed to answer the selfrating erectile function question. Hence, data from 1946 men from three countries interviewed between May and October 1998 were included in the analysis: 622 men from Colombia, 670 men from Ecuador, and 654 men from Venezuela. Table 1 shows the anthropometric, sociodemographic, and medical characteristics of the population of men interviewed.
Age-adjusted prevalence of erectile dysfunction
The overall age-adjusted prevalence rate for any degree of ED was 53.4% (Colombia, 52.8%; Ecuador, 52.1%; Venezuela, 55.2%). The prevalence of minimal, moderate, and complete ED was 33.6%, 16.2%, and 3.6%, respectively. Distributions of minimal, moderate, and complete ED were similar among countries ( Table 2) . The relationship between age and the prevalence of ED was also similar in all countries (Table 3; Figure 1 ).
Indicators of sexual activity and erectile dysfunction
Indicators of sexual activity (Figure 2) , including monthly frequency of full erections, erections on awakening, and sexual intercourse, were absent in men with complete ED when compared with men without ED. While men without ED reported a median monthly frequency of sexual activity of eight, twelve, and eight times, men with moderate ED reported only three, four, and two times, for Venezuela, Ecuador, and Colombia, respectively. Men with complete ED reported no sexual activity. In agreement with this observation, the proportion of men with no sexual activity in the previous 6 months approximated 100% in the complete ED group. Both the former and latter findings held true for men from any of the surveyed countries. There were no differences in the number of full erections on awakening between men without ED and men with minimal ED, while men with moderate ED reported a marked decrease and men with complete ED reported no erections on awakening.
Factors associated with erectile dysfunction
Medical conditions associated with ED included hypertension, diabetes, and BPH (Table 4) . Subjects All variables that showed a statistically significant association in at least one ED category, independent of the number of countries, were entered into the logistic regression model. All further results refer to any degree of ED (minimal, moderate, or complete) as derived from multivariate analysis. Table 5 , separate analysis by country showed age as the only factor invariably associated with any degree of ED in all countries. Men in the 60 -69-y age group had a three to four times greater probability of reporting any degree of ED than men in the 40 -49-y age group. Furthermore, it was consistently shown that men aged 70 y or older reported a higher prevalence of ED than the 60 -69-y age group, with the probability increasing six to 10 times as evident by the ORs. In all three participating countries, these age groups were the only variable consistently associated with ED. When pooling all data together, the results were similar. Men in the 60 -69-y age group had a three times greater probability of reporting ED than men 40 -59 y old. Again, in those aged more than 70 y, this probability increased to six times.
Demographic=socioeconomic results
As indicated in
Less education appeared to be associated with ED in Colombia and Venezuela and in the combined three-country analysis. Socioeconomic status was only significantly associated with ED in Colombia. Prevalence rate of ED in northern South America LE Morillo et al Results are expressed as odds ratio (95% CI).
Prevalence rate of ED in northern South America LE Morillo et al Results are expressed as odds ratio and 95% CI.
Prevalence rate of ED in northern South America LE Morillo et al
Men from Colombia and Ecuador who held a job reported ED less frequently than those not currently employed. This effect was also seen in the threecountry combined analysis.
Health-related results
Treated hypertension (Ecuador), treated diabetes (Venezuela, Colombia), and diagnosed heart disease (Venezuela) were associated with ED in individual country analyses. In the individual analysis of each country, diagnosed or treated diabetes was associated with a three-and 11-fold increase, respectively, of ED occurrence. In the combined analysis, treated diabetes increased the probability of ED almost four-fold. Prostate disease had inconsistent results; men from Ecuador with diagnosed BPH reported any degree of ED much more frequently, while men from Colombia who had previous prostate surgery reported less ED. Caffeine, tobacco, alcohol consumption, and body mass index were not found to be associated with ED in any of the analyses in this study.
Discussion
There have been few population-based studies of ED in Latin America, resulting in limited knowledge regarding the prevalence and correlates of ED in diverse cultural and ethnic settings. 1, 10 To the best of our knowledge, this is the first population-based study in these three countries to report the prevalence of ED. Despite socioeconomic differences, the age-adjusted prevalence rates of ED were quite similar in Colombia, Ecuador, and Venezuela. Approximately 20% of men surveyed reported moderate to complete ED, with another 34% reporting minimal ED. Age was the strongest correlate of ED in all three countries. This is in agreement with previous studies on prevalence of ED, where a strong association of age and ED was found. 4 -6,10 -12,15,16,35,36 There is a gradual decline in intercourse frequency and intensity of sexual interest with advancing years, which might be attributed to aging 35 as well as a decline in physical health. 6, 7, 36, 37 Medical conditions found to be associated with ED in this current study are in agreement with previously published results in North America and elsewhere. 6,9 -24 In the present study, a stronger association between the severity of ED was observed for patients with treated diabetes and hypertension than for the untreated medical condition itself, which may be attributable to severity of disease and=or iatrogenic effects. After adjustment for age, a higher prevalence of complete ED in men was associated with hypertension, diabetes, and the treatments for these conditions. This study enlisted subjects from a broad socioeconomic background. Socioeconomic factors, such as income and level of education, were associated with ED and are known to be correlated with other measures of poor health, particularly with risk factors for cardiovascular disease.
Contrary to some other reports 25,27 -29 using univariate analysis, cigarette smoking was found not to be associated with any degree of ED.
In summary, ED of some degree was reported in approximately 50% of men older than 40 y in Colombia, Ecuador, and Venezuela and was found to be strongly associated with age. Diabetes, hypertension, the treatment of diabetes and hypertension, and BPH were associated with ED. In addition, socioeconomic factors such as unemployment and fewer years of education were correlates of ED. This study has confirmed the high prevalence of ED found in previous studies in North America and elsewhere, particularly among older men, and the correlation with some conditions that are also risk factors for cardiovascular disease.
